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(54) Land vehicle navigation apparatus with guidance display image limiter for recognlzability 
enhancement 



(57) Land vehicle navigation apparatus for search- 
ing for a route to a destination location and for providing 
guidance is disclosed which is capable of improving vis- 
ibility of intersection diagrams thereby enabling a vehi- 
cle operator to easily recognize an adequate travel path 
at a guidance intersection. The apparatus includes a 
storage device for storage of data representative of 
intersection diagrams and other data for use in perform- 
ing route guidance. A display control device is con- 
nected for, when displaying onto an intersection 
diagram, determining the information necessary for 
route guidance among the data items stored in the stor- 
age and for illustrating it while limiting visualization of 



information other than the truly necessary information 
items. The display controller permits displaying of an 
intersection diagram upon detection of an intersection 
diagram enlargement instruction. A present position 
detector is connected for detecting a present vehicle 
location. The display controller provides control for dis- 
playing an intersection diagram by detecting an inter- 
section display enlargement instruction only when a 
present vehicle position detected by the detector comes 
closer to certain location which is a predefined distance 
on this side of a guidance intersection. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

The present invention relates generally to mobile 
electronics and, more particularly, to vehicle navigation 
systems for searching for a route to a destination loca- 
tion and performing route guidance. 10 

2. Description of the Prior Art 

In prior known land vehicle navigation apparatus, 
where a route search to a destination is made based on is 
input of several locations including pass-through points 
and destination, and route guidance is performed using 
display screens and/or electronically synthesized voices 
based on a searched guidance route, route guidance 
using intersection diagrams is carried out at a guidance 20 
intersection. In the route guidance using maps, a 
nearby road map with a present position of the vehicle 
being as its center is displayed along with its associated 
along-the-road characteristic objects as shown in Fig. 
10 in such a manner that a guidance route (fat broken 25 
line) and a present position mark (a combination of a 
broken-line circle and a triangle) are overlaid for display 
on the map; however, when the present position is at a 
specific location which is placed before a to-be-next- 
turn traffic intersection (guidance intersection) and 30 
which is spaced apart from it by a predefined distance 
(300 m. for example), a closed-up intersection diagram 
which visually indicates an intersection concerned is 
displayed on the screen at an increased magnification 
along with some associative points by use of logo marks 35 
or "landmarks," each of which points may act as an eye- 
catch sign for the intersection and which include a gas 
station GS, convenience store, bank, public facility and 
the like as shown in Fig. 1 1 , by way of example. 

However, where an intersection diagram is dis- 40 
played, since all the roads are unconditionally displayed 
as shown in Fig. 1 1 , when there are a plurality of roads 
near an intersection to be displayed, the resulting dis- 
play screen becomes complicated reducing the visibility 
of the screen, which would result in a problem of incapa- 45 
bility of rapid recognition of a route (travel direction). 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to so 
provide an improved vehicle navigation system capable 
of avoiding the problems faced with the prior art. 

It is another object of the invention to provide an 
improved land vehicle navigation system enabling a 
travel path at a guidance intersection to be easily recog- ss 
nized by improving visibility of intersection diagrams. 

To attain the foregoing objects the present invention 
provides vehicle navigation apparatus for performing 
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guidance to a destination along a searched route while 
tracking a present position and for performing dis- 
play/guidance with respect to intersections at which 
route guidance is to be effectuated by use of detailed 
drawings, featured in that when a detailed drawing is 
drawn or illustrated in conjunction with one of such inter- 
sections, the information other than truly necessary for 
guidance is prevented from being visualized by limiting 
roads to be illustrated. 

In accordance with another aspect of the invention, 
vehicle navigation apparatus is provided which includes 
a storage device for storage of a route to a destination 
location and route guidance data, an intersection draw- 
ing visualizer or "drafter" for drafting or illustrating as an 
intersection drawing details of a location near an inter- 
section as determined to need guidance along a route 
based on the data stored in the storage device, and a 
controller for visually indicating an intersection drawing 
without displaying information other than truly neces- 
sary information items by adding a limitation to the infor- 
mation to be presented by the intersection drawing 
visualizer. 

Further features of the invention are as follows. The 
controller determines whether or not preset criteria are 
satisfied, and adds a limitation to information failing to 
satisfy the criteria; as such information, the controller 
adds a limitation to information being drawn by deter- 
mining whether it is a road connected to a guidance 
intersection, whether it is a road connected to a route 
under guidance, or whether it is a passable road. The 
controller makes use of the same color as a background 
color for information to be added with the limitation, or 
the controller does not depict information to be added 
with the limitation. The controller displays an intersec- 
tion diagram upon detection of an intersection diagram 
display instruction. The apparatus is also provided with 
a present position detector for detecting a present vehi- 
cle position while allowing the controller to display an 
intersection diagram in response to receipt of an inter- 
section display enlargement instruction signal under the 
condition that a present vehicle position as detected by 
the detector comes closer to a specific location which is 
placed before, or on this way of, a guidance intersection 
concerned and which is spaced apart therefrom by a 
predetermined distance. 

These and other objects, features and advantages 
of the invention will be apparent from the following more 
particular description of preferred embodiments of the 
invention, as illustrated in the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing an overall configuration 
of land vehicle navigation apparatus in accordance with 
one embodiment of the invention. 

Figs. 2A-2E. 3A-3B and 4A-4B are diagrams show- 
ing structures of several data files as employed in the 
navigation apparatus of Fig. 1 . 
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Fig. 5 is a flow diagram of the overall operation of 
the vehicle navigation apparatus embodying the inven- 
tion. 

Fig. 6 is a flow diagram of a route guidance/display 
control procedure of the navigation apparatus. 5 

Fig. 7 is a flowchart of an enlarged intersection 
drawing presentation processing of the apparatus. 

Figs. 8A-8B are diagrams each showing a display 
example of an intersection drawing in the apparatus. 

Fig. 9 is a flowchart of another exemplary intersec- u 
tion drawing presentation processing adaptable for use 
in the navigation apparatus shown in Fig. 1. 

Figs. 10-11 show typical possible route guidance 
display images in the prior art. 

75 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to Fig. 1, land vehicle navigation 
apparatus in accordance with one preferred embodi- 
ment of the invention is constituted from an input/output 20 
(I/O) device 1, a present position detector devise 2, 
information storage device 3 and a central processing 
device 4. The I/O 1 is for inputting and outputting infor- 
mation as to route guidance. The present position 
detector 2 operates to detect information concerning a 25 
present vehicle position of a vehicle. The storage 3 
stores therein several data items including, but not lim- 
ited thereto, navigation data as required for route calcu- 
lations and display guidance data necessary for 
guidance. The central processor 4 performs dis- 30 
play/audio guidance processings required for route 
search processings and route guidance and which also 
provides control over the entire system. 

The I/O 1 has functions of instructing navigation 
processings to the central processor 4 in conformity 35 
with a vehicle operator's intention and of printing out 
processed data, thereby permitting input of a target 
place or destination while enabling guidance informa- 
tion to output via voices and/or screens when required 
by the operator. As a means for attaining such functions, 40 
its input section has a touch sensitive panel 11 and 
operation switches for input of a destination based on 
the telephone number and map coordinates thereof as 
well as for request of route guidance. Obviously, this 
may alternatively be other functionally equivalent input 45 
devices, including a remote commander. An output sec- 
tion includes a display unit 12 which visually indicates 
input data and also automatically displays on its screen 
route guidance as graphics images upon reception of a 
request from a vehicle operator such as a driver, a 50 
printer 13 which produces hard copies of data as proc- 
essed by the central processor 4 and those of data as 
stored in the information storage 3, and a speaker 1 6 for 
audibly outputting voice route guidance. 

Here, there may be added a voice recognition ss 
device for enabling voice input and a record card reader 
for reading data recorded in IC cards or magnetic cards. 
There may also be added a data communication device 



which is for data communications between the naviga- 
tion apparatus and information sources including an 
information center for storing therein data necessary for 
navigation and providing information via communication 
links upon the vehicle operator's request, and an elec- 
tronic personal information management tool prestoring 
operator's specific data, such as map data, destination 
data and the like. 

The display unit 1 2 may be a color cathode ray tube 
(CRT) monitor or color liquid crystal display (LCD) 
panel, for color-display outputting all the screens neces- 
sary for navigation including a route setting screen, 
route segment drawing screen, traffic intersection draw- 
ing screen and the like based on map data and guid- 
ance data to be processed by the central processor 4, 
and also for displaying on a present screen some but- 
tons for use in performing operations for setting route 
guidance and changing guidance and screens during 
route guidance. In particular, pass-through intersection 
information such as the name or title of an intersection 
to be passed through will be color-displayed on the 
road-segment drawing screen in a pop-up manner at 
any time as necessary. 

This display 12 is provided within an instrumental 
panel near the driver's sheet, thus enabling the driver by 
himself to affirm a present location of his or her vehicle 
by viewing a road-segment drawing while acquiring 
therefrom information as to a future route from here. 
The display 12 comes with the touch panel 11 corre- 
sponding to the display of function buttons, and is thus 
arranged so that the aforesaid operations are effected 
on the basis of a signal as input upon touch of an appro- 
priate button. An input signal generator which is struc- 
tured from this button, the touch switch and the like may 
constitute the input section. 

The present position detector 2 includes a global 
positioning system (GPS) receiver 21 for acquiring infor- 
mation by utilizing the present vehicle position satellite 
GPS architecture. A vehicle information communica- 
tions system (VICS) information receiver 22 is provided 
for acquiring information by use of FM multiple broad- 
casts, radio wave beacon, optical beacon and others. A 
data transmitter/receiver 23 is connected for bidirection- 
al^ communicating— by use of a mobile telephone set, 
personal computer, or the like — information with the 
information center (ATIS, for example) and with other 
vehicles. An absolute direction sensor 24 is for detect- 
ing the travelling direction of the vehicle on the absolute 
direction basis by utilizing geomagnetism, by way of 
example. A relative direction sensor 25 is for detection 
of the vehicle's travelling direction on the relative direc- 
tion basis by use of a steering sensor or gyro sensor, for 
instance. A distance sensor 26 is connected for detec- 
tion of the travelled distance of the vehicle from the 
number of rotation of a whole shaft, for example. The 
present position detector 2 operates to transmit and/or 
receive road information and traffic information that are 
information concerning the vehicle's travel and to detect 
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information as to the present vehicle position and fur- 
ther to transmit/receive information as to the present 
position. 

The storage 3 is an external storage device which 
stores therein programs and data for navigation, and s 
may be a compact disc read-only memory (CD-ROM) in 
this embodiment. The programs are comprised of an 
operating system (OS) section and an application sec- 
tion. The application section may include a map drawing 
preparing section, route search section, route guidance 10 
section, present position calculator section, destination 
setting operation control section and others. Stored 
here are a program for execution of processings such as 
route search, program for display output control neces- 
sary for route guidance and voice output control is 
required for voice guidance as well as data necessary 
therefor, and further display information data necessary 
for route guidance and map display. The data may con- 
tain all the stored data items required for the navigation 
apparatus, which may consist of several data files 20 
including map data necessary for route guidance (road 
map, house map, building shape map, etc.), traffic inter- 
section data, node data, road data, photograph data, 
registered point data, destination point data, guidance 
road data, detailed destination data, destination name 25 
data, phone number data, address data and others. 

The central processor 4 includes a CPU 40 such as 
a microprocessor which performs a variety of kinds of 
arithmetic processings. Processor 4 also includes sev- 
eral memory devices: a "flash" electrically erasable pro- 30 
grammable read-only memory (EE PROM) for reading 
programs out of the CD-ROM of the storage 3 and stor- 
ing the same therein; a ROM 42 for storage of a pro- 
gram for executing program-check and update 
processings of the flash memory 41 (program loader); a 35 
random access memory (RAM) 43 for temporarily stor- 
ing therein searched route guidance information such 
as the point coordinates of a destination being set pres- 
ently, road name code number and the like along with 
data being subject to arithmetic processing; and, an 40 
image memory 44 such as a video RAM (VRAM) for 
storage of image data to be used for screen display onto 
the display An image processor 45 is connected which 
fetches image data from the VRAM 44 on the basis of a 
display output control signal from the CPU 40 and 45 
applies thereto image processings to output the result to 
the display. An audio processor 46 is provided which is 
responsive to receipt of an audio output control signal 
from the CPU for synthesizing together an audible 
voice, phrase, sentence with one meaning, sound and so 
the like and converts a synthesized signal into an ana- 
log signal, which is output to the speaker 16. A commu- 
nication interface 47 is for handling I/O data over 
communication channels. A sensor input interface 48 is 
for fetching sensor signals from the present position 55 
detector 2. A clock 49 is connected for writing date and 
time into internal dialog information, and others. In cen- 
tral processor 4, when data acquired by each sensor of 



present position detector 2 is fetched through sensor 
input interface 46, CPU 40 operates based on the data 
to calculate the coordinates of a present vehicle position 
at constant time intervals and write it into RAM 43 tem- 
porarily. The present position coordinates are as a 
result of a map-matching processing in view of detec- 
tion errors of several kinds of data items. Also, output 
values of each sensor is always subject to correction. 
Here, the route guidance is arranged to enable the 
driver to select any one of the screen display and voice 
output. 

Figs. 2A through 4B show exemplary main data 
files as stored in the information storage device, 
wherein a guidance road data file may consist — for each 
of the road number n — of a road number, length, road 
attribute data, shape data address/size, and guidance 
data address/size as shown in Fig. 2A, which are 
obtained by a route search and stored as the data nec- 
essary for execution of route guidance. 

The road number is set independently of the direc- 
tions (approaching path, return path) with respect to 
each road between adjacent branch points. The road 
attribute data is road guidance assisting information 
data; as shown in Fig. 3A, this is the data indicative of 
elevated/subway road information and lane number 
information, wherein the former may consist of data 
items representative of whether a road of interest is an 
elevated track, elevated-track side, subway line, or sub- 
way-line side. As shown in Fig. 2B, the shape data has 
coordinate data items which consist of east longitude 
and north latitude values with respect to each of node 
number m when divided by a plurality of nodes of each 
road. As shown in Fig. 2C, the guidance data may con- 
sist of an intersection (or branch point) name, caution 
data, road name data, the address and size of road 
name pronunciation data, and the address and size of 
course data. 

As shown in Fig. 4A, the caution data of the guid- 
ance data is the data which indicates whether it is a rail- 
road crossing, tunnel entrance, tunnel exit, lane width 
reduced point, or absence, and is the data for letting the 
driver be careful at crossings other than branch points, 
tunnels, or the like. As shown in Fig. 3B, the road name 
data is the data representative of road kind-dependent 
information showing a highway, city highway, toll road, 
or ordinary public road (national road, prefectural road, 
others), and information showing whether a road of 
interest is the main lane or access lane with respect to 
the highway, city highway and toll road; the road name 
data may consist of road kind data and further interkind 
or "subkind" number indicative of the individual number 
data within each road kind. As shown in Fig. 2D, the 
course data may consist of a course road number, 
course name, the address and size of course name 
voice data, course direction data, and travel guidance 
data. 

As shown in Fig. 2E, the course direction data of 
the course data is the data indicative of several informa- 
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Won Items including invalidness (no use of course direc- 
tion data), unnecessrty (no guidance), go-straight, the 
right direction, diagonally right direction, back-to-the- 
right direction, left direction, diagonally left direction, 
and back-to-the-left direction. As shown in Fig. 4B, the 5 
travel guidance data may store therein data items for 
use in providing guidance as to which lane is used for 
travel in cases where a plurality of lanes are provided, 
and indicate information as to whether the vehicle is 
traveling on a near-the-right. near-the-left or near-the- 10 
center part of a road, or on a road with no center line. 

An operation of the navigation apparatus is as fol- 
lows. See Fig. 5. As shown, when the program of the 
route guidance system gets started under control of the 
CPU 51 of central processor 4, the present position is 
detector 2 first operates to detect a present vehicle posi- 
tion and display its nearby map with the detected 
present position being as the center thereof while at the 
same time displaying the name of such present position 
(step S1). Then, set a destination by use of a phone 20 
number, administrative address, facility name, regis- 
tered point or the like (step S2). Next, perform a route 
search from the present position toward the destination 
(step S3). Once the route is determined, route guidance 
and display will be recurrently carried out until a vehicle 2s 
actually arrives at the destination while allowing detec- 
tor 2 to keep track of the present position loci (step S4). 
Where an input of a temporary stop-and-stay setting is 
made before arriving at the destination, a search area is 
set to perform a search again within the search area 30 
causing similar route guidance to be iteratively effected 
until vehicle's arrival at the destination. 

With regard to the prescribed route guidance/dis- 
play processing, as shown in Fig. 6, calculate the dis- 
tance from the present position to a guidance 35 
intersection (including a rotary or branch point) (step 
S1 1); and, judge whether the distance to the guidance 
intersection is within a range of 300 meters (step S12). 
And, if the distance to the guidance intersection is not 
within 300 meters then display a nearby road map with 40 
the present vehicle position being as its center along 
with some characteristic objects placed along the road 
while allowing a guidance route (fat broken line) and a 
present position mark (a combination of a broken-line 
circuit and a triangle) to be overlaid for display on the 45 
map (step S13). Alternatively, if the distance to the guid- 
ance intersection is within 300 meters then display in an 
intersection diagram only information as to certain 
roads, characteristic objects and others which are nec- 
essary for route guidance (step S14). The above so 
processings will be repeated until the vehicle reaches 
the destination (step S15). 

An intersection diagram drawing processing is as 
follows. As shown in Fig. 7, when drawing data of an 
intersection diagram is fetched (step S21), judge ss 
whether such drawing data is a road along the guidance 
route, a rotary or others (step S22) as well as whether it 
is a road connected to an intersection along the guid- 



ance route (step S23). In the case where none of these 
judgments are failed, limit drawing of a diagram (step 
S24); rf either one of the judgments is successful then 
draw such road, intersection, and rotary (step S25). The 
foregoing system processing will be recurrently per- 
formed with respect to all the drawing data (step S26). 

With the above-mentioned processings performed, 
in the intersection diagram, as shown in Figs. 8A and 
8B, the guidance intersection, rotary, roads and charac- 
teristic objects other than the road guidance route con- 
nected to an intersection being passed through are 
drawn or illustrated up to a next intersection (including a 
rotary and branch point) whereas intersections and 
roads coupled thereto as designated by their elongate 
broken lines are limited in illustration. This illustration 
limitation may be attained, for example, by erasing from 
the intersection diagram such roads and intersections 
which are unnecessary for the route guidance by elimi- 
nating actual illustration of them; or alternatively, the lim- 
itation may be attained by virtually erasing from the 
intersection diagram such roads and intersection being 
unnecessary for route guidance by drawing them using 
the same color as a background color. 

It should be noted in Fig. 8A that the name of a new 
street to which a travel is to be done from the guidance 
intersection — To ALBANSTR." — is displayed in an area 
101; a distance to the guidance intersection To Junc- 
tion 0.1 km" is displayed in an area 102; the destina- 
tion's direction and remainder distance "0.7 km" as 
well as an expected arrival time at the destination by an 
analog clock, and travel time to the destination 
"00h02m" are displayed in an area 103; and, a present 
time "09:28" is displayed in an area 104. The numeral 

105 designates a present vehicle position mark, and 

106 is the guidance route. In the case of a rotary, as 
shown in Fig. 8B, all the roads connected to a rotary 107 
are illustrated. In this way, since only roads directly con- 
nected to the guidance route are displayed in the inter- 
section diagram while erasing from the intersection 
diagram certain roads that are not directly connected to 
the guidance route and are out of the guidance route, 
recognizability of such guidance route with reference to 
the guidance intersection diagram is increased enabling 
the vehicle to turn to the travel direction at the guidance 
intersection without mistakes. 

Fig. 9 is a diagram for explanation of an example of 
another intersection diagram depiction processing. As 
the intersection diagram drawing method, as shown in 
Fig. 9, when the drawing processing gets started, first 
register roads along the route within a drawing coverage 
as the roads to be illustrated (step S31); next, register 
as the illustration roads those roads within the drawing 
coverage which are out of the route and yet satisfy the 
drawing criteria (step S32). The criteria of such to-be- 
drawn road at this time are as follows: i) these are the 
roads connected to the guidance intersection, ii) they 
are the roads connected to the roads along the route, iii) 
they are passable roads (for example, it may be 
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arranged such that one-way roads impermissible in 
intrusion and any other intrusion-impermissible roads 
available from the traffic information such as VICS or 
the like are treated as non-passable roads and are thus 
not subject to the drawing) or equivalents thereto. And, 5 
prepare or illustrate in the intersection diagram those 
roads that were registered as the to-be-visualized roads 
at the steps S31 and S32 (step S33). 

The intersection diagram drawing or "draft" 
processing as explained in connection with Figs. 7 and 10 
9 may be carried out during the route guidance using 
the intersection diagram at the step S14 in the route 
guidance/display processing as explained with refer- 
ence to Fig. 6; however, in cases where the draft 
processing is incapable of being performed at high is 
speeds and thus takes time, it may be arranged in a way 
such that the intersection diagram draft processing is 
executed in advance in the VRAM allowing a display to 
be changed when the vehicle is at a location which is a 
predetermined distance on this side of an intersection 20 
concerned. These processing execution programs may 
be prestored in the above-mentioned CD-ROM and 
then loaded into the flash memory. Alternatively, in order 
to lighten the aforesaid intersection diagram draft 
processing, intersection diagram data in conformity with 25 
route guidance with respect to each intersection may be 
stored in advance. Furthermore, while the to-be-drafted 
information is limited in accordance with criteria during 
displaying of an intersection diagram, such information 
may alternatively be prestored. In this case, the to-be- 30 
drafted information can be stored with respect to each 
intersection-approaching path. 

Note also that the intersection drawing "draft" 
processing may be performed in advance. By way of 
example, where the draft processing is executed when 35 
the vehicle comes at a specific location that is 500 or 
600 meters on this side of an intersection, it is possible 
to immediately change to an intersection diagram when 
the vehicle is 300-meter before such intersection. Since 
the start timing of such processing is determinable in 40 
accordance with the time as taken therefor, it may be a 
time point when the vehicle is at a location before an 
intersection with a specified distance therebetween as 
mentioned supra. Alternatively, the same may be deter- 
mined based on the vehicle speed while retaining a suf- 45 
ficient timing which can "absorb" a time lag due to the 
display changing of such intersection diagram. Still 
alternatively, several processing start-up timing determi- 
nation methods are prepared enabling an appropriate 
one to be selected from among them in accordance with so 
areas such as cities or towns with much information. 
Obviously, the same may also be arranged so that when 
the vehicle turns at an intersection, the intersection 
drawing draft processing relating to a next guidance 
intersection is carried out permitting appropriate display 55 
in conformity with the driver's requests. 

Additionally, the present invention should not be 
limited to the aforesaid embodiment and will be able to 



be modified into a variety of forms. For example, in the 
above embodiment, an intersection diagram is dis- 
played exclusively when the present position comes 
closer to a specified location that is a predefined dis- 
tance on this side of the guidance intersection; however, 
the intersection diagram may alternatively be displayed 
when detecting an intersection enlargement instruction 
of a switch or the like. Further, although only the inter- 
sections along the guidance route, rotary, and roads 
connected thereto are drafted or illustrated with the 
remaining roads being processed so that they are elim- 
inated from illustration, or all the roads are subject to the 
draft processing with certain roads other than those 
connected to the rotary being in the same color as a 
background color, the draft processing may alternatively 
be performed in such a way that it employs display 
schemes using some quiet colors such as those close 
to the background color, certain quiet colors that are dif- 
ferent from those used for the guidance intersection, 
rotaries and roads connected thereto, broken lines, or 
the like. Furthermore, the information necessary for 
route guidance may be limited only to passable roads 
other than those roads which are in the do-not-enter 
condition from the guidance route, and roads with their 
width greater than a specified lane width after compari- 
son and judgment of road width values. 

As apparent from the above explanations, accord- 
ing to the present invention, an intersection diagram is 
displayed when a vehicle is at specific location being 
placed before a guidance intersection with a specified 
distance left therebetween, and simultaneously, not all 
the information with respect to such intersection but lim- 
ited roads and information decided to be necessary for 
route guidance are displayed while forcing roads and 
information which are judged to be unnecessary and 
unconcern for the route guidance to be eliminated from 
display images on the guidance screen; it is thus possi- 
ble to display the intersection diagram in a simplified 
and concise way. Accordingly, it is possible to improve 
the visibility of the intersection diagram providing easy 
and accurate recognizabilrty of a travel path (travel 
direction) at the intersection. Furthermore, depicting 
and displaying only information necessary for route 
guidance as the intersection diagram may be capable of 
reducing the load of the system for depiction process- 
ings while reducing the time taken for such display. 

Although the invention has been disclosed and 
illustrated with reference to a particular embodiment, 
the principles involved are susceptible for use in numer- 
ous other embodiments which will be apparent to per- 
sons skilled in the art. The invention is, therefore, to be 
limited only as indicated by the scope of the appended 
claims. 

Land vehicle navigation apparatus for searching for 
a route to a destination location and for providing guid- 
ance is disclosed which is capable of improving visibility 
of intersection diagrams thereby enabling a vehicle 
operator to easily recognize an adequate travel path at 
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a guidance intersection. The apparatus includes a stor- 
age device for storage of data representative of inter- 
section diagrams and other data for use in performing 
route guidance. A display control device is connected 
for, when displaying onto an intersection diagram, deter- 5 
mining the information necessary for route guidance 
among the data items stored in the storage and for illus- 
trating it while limiting visualization of information other 
than the truly necessary information items. The display 
controller permits displaying of an intersection diagram 10 
upon detection of an intersection diagram enlargement 
instruction. A present position detector is connected for 
detecting a present vehicle location. The display con- 
troller provides control for displaying an intersection dia- 
gram by detecting an intersection display enlargement 75 
instruction only when a present vehicle position 
detected by the detector comes closer to certain loca- 
tion which is a predefined distance on this side of a 
guidance intersection. 

20 

Claims 

1. Vehicle navigation apparatus for performing guid- 
ance to a destination location along a searched 
route while tracking a present vehicle location and 25 
for performing displaying and guidance with respect 

to a road intersection under request for guidance by 
use of detailed drawings, the improvement wherein 
when a detailed drawing is presented in connection 
with the intersection, information items other than 30 
those necessary for guidance are prevented from 
being displayed by limiting roads to be illustrated. 

2. Vehicle navigation apparatus comprising: 

35 

storage means for storing therein a route lead- 
ing to a destination location and route guidance 
data; 

intersection drawing generator means for visu- 
alizing, as an on-screen intersection drawing, 40 
details of an area near or around an intersec- 
tion as determined to need guidance along a 
route based on the data stored in said storage 
means; and 

control means for displaying the intersection 45 
drawing without displaying information other 
than necessary information by adding a limita- 
tion to the information to be visualized by said 
intersection drawing generator means. 

so 

3. The apparatus of claim 2 wherein said control 
means determines whether preset criteria are met 
and limits the information failing to satisfy the crite- 
ria. 

55 

4. The apparatus of claim 3 wherein said control 
means determines whether it is a road connected 
to a guidance intersection and limits the information 



being visualized. 

5. The apparatus of claim 3 wherein said control 
means determines whether it is a road coupled to a 
route under guidance and limits the information 
being visualized. 

6. The apparatus of claim 3 wherein said control 
means determines whether it is a passable road 
and limits the information being visualized. 

7. The apparatus of claim 2 wherein said control 
means makes use of a color identical to a back- 
ground color for the information being limited. 

8. The apparatus of claim 2 wherein said control 
means eliminates visualization of the information 
being limited. 

9. The apparatus of claim 2 wherein said control 
means permits displaying of an intersection draw- 
ing upon detection of issuance of a corresponding 
instruction signal. 

10. The apparatus of claim 2 further comprising: 

present location detection means for detecting 
a present location of a vehicle; and 
said control means permitting displaying of an 
intersection drawing upon detection of receipt 
of an intersection display enlargement instruc- 
tion when the vehicle is at a specified location 
placed before a guidance intersection with a 
predetermined distance defined therebetween. 
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Fig. 1 
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